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In  1948  serious  fly  problems  developed  in  many  sections  of  the  United 
States  and  in  several  foreign  countries  from  the  failure  of  DDT  residues 
to  control  house  flies  (Musca  domestica  L. )  in  places  where  they  had 
formerly  been  highly  effective.     Experiments  at  the    Orlando,    Fla.  , 
laboratory  indicate  that  the  failures  were  due  largely  to  an  increased 
resistance  of  flies  to  DDT  (King  and  Gahan  4).     Flies  collected  from 
different  dairy  barns  showed  some  differences  in  resistance,    but  it  was 
very  marked  in  some  locations.     The  DDT-resistant  flies  proved  to  be 
somewhat  more  susceptible  to  methoxychlor  and  much  more  so  to 
chlordane  or  benzene  hexachloride,    an  indication  that  these  insecticides 
might  be  substituted  successfully  for  DDT.     Since  this  study  was  begun, 
several  workers  have  reported  the  results  of  field  tests  with  these 
materials  (Bettini  and  Barachini  1,    March  and  Metcalf  6,    Bruce  2, 
Keiding  and  Van  Deurs  3,    and  Mosna  7). 

In  the  fall  of  1948  tests  were  made  at  Orlando  to  compare  the  effec- 
tiveness of  DDT,    chlordane,    and  methoxychlor  for  fly  control  in  dairy 
barns  where  DDT  had  proved  ineffective.     In  these  tests  DDT  was  ineffec- 
tive after  the  first  week,    whereas  chlordane  and  methoxychlor  showed 


1/    Presented  at  the  meeting  of  the  American  Association  of  Economic 
Entomologists  at  Tampa,    Fla.,    December  13-16,    1949. 

2/    This  work  was  conducted  under  funds  allotted  by  the  National 
Military  Establishment  to  the  Bureau  of  Entomology  and  Plant  Quarantine. 

3/    The  authors  acknowledge  the  advice  and  assistance  of  W.    V.   King, 
in  charge  of  the  Orlando,    Fla.  ,    laboratory  of  this  Bureau,    and  the 
assistance  of  Russell  Broughman  and  L.    F.   Westbrook  of  the  Depart- 
ment of  Health  of  Dade  County,    Fla.,    and  D.   Anthony,   C.   Crittenden, 
and  P.   Adcock  of  the  Orlando  laboratory,    who  performed  many  of  the 
routine  duties  connected  with  this  research. 
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were  varied  and  the  applications  made  at  the  uniform  rate  of  1  gallon  per 
1,  000  square  feet  of  surface.     Sprays  were  applied  at  close  range  with 
a  power  sprayer  operated  at  a  pressure  of  75  pounds  per  square  inch. 
Before  the  sprays  were  applied,    the  feed  troughs  were  covered  and  the 
barns  were  freed  of  cattle. 

Fly  counts  were  made  at  three  locations  in  each  dairy  both  2  to  4 
days  before  treatment  and  at  various  intervals  thereafter.     A  piece  of 
1/ 4-inch  mesh  hardware  cloth,    6  by   12  inches,    was  laid  over  two  5  1/2- 
inch  petri  dishes  containing  equal  parts  of  malt  extract  and  water  as  an 
attractant,    and  counts  were  made  of  flies  alighting  on  the  screen  in  30 
seconds.     Averages  were  taken  of  5  to  10  counts  at  each  location,    the 
flies  being  disturbed  after  each  count. 

The  results  of  these  tests  are  presented  in  table  1.     In  the  Miami 
area  (M)  chlordane  emulsion  at  200  mg.   per  square  foot  gave  excel] ent 
control  in  one  barn  (M-6)  for  5  weeks  and  a  100-mg.   dosage  showed 
good  results  in  another  barn  (M-14)  for  at  least  7  weeks.     In  the  Orlando 
area  (O)  this  material  at  100  mg.   per  square  foot  was  the  most  effective 
of  all  those  tested,    averaging  90-percent  reduction  for  five  treatments 
after  6-7  weeks.     Three  of  these  barns  showed  92  to  100  percent  re- 
duction after  8-9  weeks,    and  one  of  them  97  percent  after  10-11  weeks. 

At  Miami  an  emulsion  containing  DDT  and  chlordane  gave  poorer 
control  than  chlordane  alone,    but  considerably  better  than  a  concurrent 
test  with  DDT  alone. 

Lindane  wettable -powder  sprays  at  50  mg.   of  toxicant  per  square 
foot  gave  excellent  control  in  one  barn  (0-23)  for  6  weeks,    and  good 
control  for  2  additional  weeks.     After  a  second  treatment  at  the  same 
dosage  90-percent  reduction  was  obtained  for  9  weeks.     In  the  Miami 
area  dosages  of  25  and  50  mg.   of  lindane,    although  giving  somewhat 
variable  results,    appeared  to  be  about  equally  effective.     Both  dosages 
gave  over  90 -percent  reduction  for  only  3  weeks  in  February  and  2  weeks 
in  April.     In  the  Orlando  area  25  mg.   per  square  foot  was  less  effective 
than  50  mg. ,    and  in  only  one  barn  (0-27)  was  control  greater  than  88 
percent  after  the  first  week.     Three  tests  late  in  the  season  with  a  10-mg. 
dosage  showed  excellent  control  for  2  to  3  weeks. 

Dieldrin  at  50  mg.   per  square  foot  in  emulsion  form  gave  excellent 
control  for  6  weeks  or  more  in  four  barns,    and  a  re -treatment  of  one 
barn  gave  almost  complete  effectiveness  for  10-11  weeks.     In  two  treat- 
ments each,    25-  and  10-mg.   dosages  appeared  to  give  about  as  good 
results  as  the  50-mg.   dosage. 

Toxaphene  emulsion  applied  to  a  previously  untreated  dairy  barn  at 
200  mg.   of  toxicant  per  square  foot  gave  excellent  control  for  8  weeks, 
and  a  re-treatment  at  the  same  dosage  showed  similar  results.     However, 
in  a  frequently  treated  barn  two  treatments  with  a  wettable-powder  spray 
at  the  same  dosage  gave  very  unsatisfactory  results.     In  another  barn 
two  treatments  at  100  mg.   were  ineffective,   but  a  third  treatment  at 
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rs.      M«  hlor  gave  99  percent  control  for  1  week  and  85-88 

percent  control  for  4  more  weeks    in  one  barn,    while  in  three  others 
only   fair  (72-83  percent)  control    f  first  2  weeks    •  :tained. 

se<  eatment  of  one  of  the  barns  was  almost  a  complete  failure. 

Two  treatments  with  5  mg.   of  pyrethrins  plus  50  mg.    of  pipe: 
butoxide,    one  in  an  emulsion  and  th-  r  in  a  wettable-powder  spr 

were  after  2  days.     Fair  control  of  flies  was  obtained  for 

1  week  in  one  barn(M-l  1  with  10  mg.    of  pyrethrins  plus  100  mg. 

of  piperonyl  butoxide.      In  the  second  week  the  fly  counts  dropped  U    4 

cent  of  the  original  number,    and  it  was  learned  later  that  the  owner 
had  been  spraying  the  cows  and  applying  space  sprays  in  the  barn. 
10-mg.    treatment  in  another  barn  ((  ras  a  complete  failu- 

Lindane  and  methoxychlor  residual  treatments  and  ;  urn  and 

organic  thiocyanate  space  sprays  are  recommended  by  the  V.   S.    Deparl 

nt  of  Agriculture  for  use  in  dairy  barns.     DDT,    toxaphene,    chlcrdane. 
and  dieldrin  are  not  recommended  at  present  because  of  the  possible 
dan.  milk  contamination. 
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With  methoxychlor  the  exposures  for  dairy  flies  were  2  to  3  times  as  long, 
and  with  toxaphene,    lindane,    and  dieldrin  less  than  twice  as  long  as  for 
the  laboratory  colony.     Dieldrin  was  the  outstanding  material.     None  of 
the  flies  from  the  chlordane-treated  barns  were  tested  in  the  laboratory. 

Table  2.  --Toxicity  of  various  insecticides  to  female  flies  from  dairy 
barns  and  from  the  laboratory  colony 


Insecticide 


Dosage  of 

toxicant 

(mg./sq.ft.) 


Number 

of 

barns 


LT-70  (minutes) 


Dairy  flies 


Range 


Average 


Laboratory 
colony, 
average 


DDT  wettable  powder 
Methoxychlor  wettable 

powder 
Toxaphene  wettable 

powder 
Toxaphene  emulsion 
Lindane  wettable  powder 
Lindane  emulsion 
Dieldrin  emulsion 


25 


25 


21         13-55       34.4 


9      3.4-21 


12.2 


3.2 


5.4 


25 

2 

28-65 

47.0 

28.0 

25 

1 

-- 

88.0 

65.0 

10 

3 

15-67 

41.0 

35.0 

10 

1 

-- 

17.0 

15.0 

10 

2 

1-1.7 

1.4 

1.0 

There  seemed  to  be  little  correlation  between  the  susceptibility  of  the 
flies  and  the  effectiveness  of  the  treatments.     The  most  striking  example 
of  this  lack  of  correlation  occurred  with  the  stock  of  flies  from  the  barn 
(0-28)  treated  with  toxaphene  emulsion.     The  LT-70  for  toxaphene  was 
very  high  in  comparison  with  those  for  DDT  and  methoxychlor,   but  the 
treatments  with  toxaphene  in  this  barn  were  much  more  effective  than 
any  of  the  treatments  in  other  locations  with  DDT  and  methoxychlor.     No 
explanation  can  be  offered  for  such  discrepancy. 


Tests  with  Space  Sprays  in  Dairy  Barns 


Three  insecticides  were  tested  in  dairy  barns  as  space  sprays. 
Lindane  and  dieldrin  were  applied  as  2 -percent  emulsions,    and  pyrethrum 
as  an  emulsion  containing  0.  5  percent  of  pyrethrins  plus  5  percent  of 
piperonyl  butoxide.     These  sprays  were  applied  at  the  rate  of  1  ml.   to 
10  square  feet  of  floor  space  with  a  mist  sprayer  having  a  delivery  rate 
of  20  ml.  per  minute.     These  dosages  gave  2  mg.   of  lindane  and  dieldrin 
and  0.  5  mg.    of  pyrethrins  per  square  foot.     Fly  counts  were  made  in  the 
same  way  as  in  the  tests  of  residual  treatments. 
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tests  at  dosages  of  50,    25,    and  10  mg.   per  square  foot,     Toxaphene  at 
200  mg.   per  square  foot  was  highly  effective  as  an  emulsion,    but  was  less 
effective  in  a  wettable-powder  spray. 

Treatments  with  5  mg.    of  pyrethrins  plus  50  mg.   of  piperonyl  butoxide 
were  relatively  ineffective,    and  twice  this  dosage  gave  only  fair  control 
for  1  week. 

Preliminary  tests  indicated  that  good  control  of  house  flies  in  dairy 
barns  can  be  obtained  by  frequent  space  spraying  with  lindane,    dieldrin, 
or  pyrethrum  plus  piperonyl  butoxide.     Almost  daily  spraying  for  2  weeks 
appeared  to  be  necessary  to  reduce  the  fly  population,   but  thereafter  two 
or  three  applications  a  week  maintained  a  high  degree  of  control. 

Laboratory  tests  with  flies  from  most  of  the  dairy  barns  showed  that 
all  were  resistant  to  DDT.     The  exposure  time  required  to  kill  70   percent 
of  the  female  flies  from  dairy  barns  was  10  times  that  for  the  laboratory 
colony.     With  methoxychlor  the  exposures  of  dairy  flies  were  2  to  3  times, 
and  with  toxaphene,    lindane,    and  dieldrin  less  than  twice  as  long  as  for 
the  laboratory  colony.     There  appeared  to  be  no  particular  correlation 
between  degree  of  resistance  to  DDT  and  the  degree  of  control  obtained 
with  other  insecticides. 
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